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(54) Locking structure for securing a fluid transfer tube 


(57) A test sample card is provided with a locking 
feature for achieving a positive, locking engagement 
with a transfer tube that conducts fluid into the interior 
of the test sample card. The locking feature consists of 
a tubular channel inwardly disposed from the fluid intake 
port that has an inner annular rim defining a restriction. 
The annular rim is of a reduced diameter relative to the 
diameter of the transfer tube. A recessed region is po- 
sitioned inwardly from the restriction that has an opening 


in one of the surfaces of the card body. When the trans- 
fer tube is inserted into the tubular channel, the first end 
is forced past the restriction into the recessed region, 
with the annular rim compressing the transfer tube. The 
user is able to sense with their hands when the first end 
is inserted past the restriction. Visual observation of the 
first end of the transfer tube through the opening in the 
card surface confirms that the transfer tube has been 
property inserted into the test sample card. 
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Description 

[0001] This invention relates generally to the field of 
biological sample testing apparatus and systems, and 
more particularly to the subject of test sample cards 5 
which have one or more wells for containing a fluid or 
test sample containing a microbiological agent (such as 
a microorganism) and a reagent, and in which the fluid 
or test sample is introduced into the card via a straw- 
like tube known in the art as a transfer tube. 
[0002] A variety of test sample cards are described in 
the patent literature which have a well or reaction site 
for receiving a fluid sample containing a microbiological 
agent, such as a microorganism, and a reagent. Several 
representative patents include Meyer et al., U.S. No. 
4,318,994, Charles et al., U.S. No. 4,116,775; Fadleret 
al., U.S. No. 4,038,151 and Charles et al., U.S. No. 
4,118,280, the contents of each of which are fully incor- 
porated by reference herein. These patents describe a 
test sample card having a plurality of wells arranged in 
the test sample card body. The reagent is typically load- 
ed in the wells of the card during the completion of man- 
ufacture of the card. The reagent typically comprises a 
growth medium for a microbiological agent in a fluid or 
test sample. It is known to load a different reagent in 
each of the wells of the card in order to perform identi- 
fication testing of a fluid sample containing an unknown 
microbiological agent or organism. It is also known to 
use the cards to test the microbiological agent for sus- 
ceptibility to the antibiotics by loading various antibiotic 
reagents into the wells. 

[0003] In the sample testing system described in the 
Charles et a! '280 patent, after the well of the test sample 
card has been loaded with the fluid sample, the card is 
incubated for a period of time to promote a reaction be- 
tween the microorganism and the reagent, i.e., growth 
of the microorganism. After a period of time, the well is 
subject to optical analysis by a transmittance light 
source and a detector which are positioned on opposite 
sides of the well or by alternate detection methods. If 
the growth medium or reagent is specifically suited for 
or "matches up M with the particular microorganism in the 
fluid sample, the population of the microorganism in- 
creases substantially, or some other predetermined re- 
action, i.e., chemical reaction, takes place, which results 
in the well turning cloudy and thus having a change in 
light transmission characteristics. The detector deter- 
mines the amount of light that is transmitted from the 
source through the well. By comparing the transmit- 
tance measurement over a period of time, typically sev- 
eral hours at least, with an initial transmittance meas- 
urement, it is possible to determine whether in fact the 
reagent and microbiological agent are matched by virtue 
of the change in transmittance measurement reaching 
a threshold value, such as 25 or 30 percent. The change 
in light transmission characteristics therefore can be 
used to indicate the presence of a specific microorgan- 
ism in the well. Identification and susceptibility may also 


be detected by absorbency measurements where a flu- 
orescent agent is provided in the growth medium. 
[0004] It is known in the art to introduce the fluid sam- 
ple into the test sample card using a transfer tube and 
vacuum techniques. One end of the straw-like transfer 
tube is inserted into an intake port in the test sample 
card. Typically, this is performed manually by a labora- 
tory technician at the time the test sample card is used. 
The free end of the transfer tube is then inserted into a 
receptacle, such as a test tube, that contains the fluid 
sample. The test tube/fluid sample with transfer tube 
and test sample card are then placed as a unit within a 
vacuum chamber. Vacuum is drawn in the chamber and 
then released. The release of vacuum draws fluid from 
the receptacle into the fluid passages and wells, loading 
the wells with fluid. 

[0005] The present inventors has appreciated that 
problems have arisen with regards to prior art test sam- 
ple card and transfer tube arrangements, in that the user 
may fail to adequately or properly install the transfer 
tube into the test sample card. When the transfer tube 
is not properly installed in the card, a potential for air to 
leak around the transfer tube and into the fluid passages 
in the test sample card exists. The air is then carried by 
fluid distribution to the test sample wells, where the air 
forms small bubbles in the sample wells. Air bubbles in 
the wells can adversely affect the accuracy of the read- 
ing of the wells by the optical system. Thus, the inven- 
tors have appreciated that the manner in which the 
transfer tube is inserted into the test sample card is a 
important performance issue in terms of the ability of the 
card and associated optical instrument to perform up to 
their optimal capability. 

[0006] The present invention solves the problem of in- 
adequate transfer tube connection to the test sample 
card and resulting leakage of air into the fluid distribution 
channels by providing a novel locking arrangement in 
the test sample card fluid port that insures that the tech- 
nician has properly inserted the transfer tube into the 
test sample card. 

[0007] It is therefore a primary object of the invention 
to provide a test sample card and transfer tube arrange- 
ment that achieves a positive, leak-free, locking en- 
gagement between the transfer tube and the test sam- 
ple card fluid port, thereby ensuring optimal perform- 
ance of the test sample card and optical reading system. 

[0008] A second object of the invention is to provide 
a locking feature in a test sample card that is easy to 
use by the technician, and enables the technician to in- 
stall the transfer tube into the test sample card and im- 
mediately know, by both visual and tactile means, 
whether the transfer tube has been correctly and com- 
pletely installed in the test sample card. 
[0009] A test sample card is provided having front and 
rear surfaces and at least one sample well. The sample 
well is loaded with a fluid sample from a source of the 
fluid sample via a transfer tube. The test sample card 
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includes a fluid intake port sized to received a first end 
of the transfer tube. An elongate tubular channel is con- 
nected to the fluid intake port and has a restriction 
formed therein. The restriction comprises an annular rim 
of reduced diameter relative to the diameter of the first s 
end of the transfer tube. 

[0010] An inspection station is positioned inwardly in 
the test sample card from the restriction. The inspection 
station comprises a recessed region or chamber sized 
to receive the first end of the transfer tube after the first 
end has been inserted past the restriction. The chamber 
is ideally open to at least one of the front and rear sur- 
faces of the test sample card body or otherwise optically 
clear to thereby allow visual observation of the first end 
of the transfer tube in the chamber. 
[0011] In a preferred embodiment, a stop is provided 
in the test sample card positioned in axial alignment with 
the fluid intake port and inwardly from the restriction. 
The stop limits the distance the transfer tube may be 
inserted into the test sample card, and prevents the first 
end of the transfer tube from interfering with the distri- 
bution of the fluid sample to the sample wells. 
[001 2] When the transfer tube is properly inserted into 
the tubular channel, the first end of the transfer tube is 
forced past the restriction into the recessed region, with 
the annular rim compressing the transfer tube to seal off 
the transfer tube and prevent air bubbles from being in- 
troduced into the card. The user is able to sense with 
their hands when the first end of the transfer tube is in- 
serted past the restriction to reach the stop. Visual ob- 
servation of the first end of the transfer tube through the 
opening in the card surface in the inspection station con- 
firms that the transfer tube has been properly inserted 
into the test sample card. 

[0013] A presently preferred embodiment of the in- 
vention is described below in conjunction with the ap- 
pended drawing figures, wherein like reference numer- 
als refer to like elements in the various views, and in 
which: 

FIG. 1 is a plan view of the front surface of a test 
sample card incorporating features for locking a 
transfer tube to the test sample card; 
FIG. 2 is a plan view of the rear surface of the test 
sample card of FIG. 1; 

FIG. 3 is a side view of the test sample card of FIGs. 
1 and 2, showing the intake port that receives the 
transfer tube; 

FIG. 4 is a plan view of the intake manifold, inspec- 
tion station, and intake port of the card of FIGs. 1 - 3, 
shown greatly enlarged and partially broken away 
in order to illustrate the locking features of the 
present invention; 

FIG. 5 is a cross-sectional view of the intake mani- 
fold, inspection station, and intake port of the card 
of FIG. 4 along the lines 5-5 of FIG. 4, also shown 
greatly enlarged; 

Fig. 5A is an elevational view of the locking annular 


rim and channel of FIG. 4, shown greatly enlarged, 
taken along the lines 5A-5A of FIG. 4; 
FIG. 6 is a plan view of the intake manifold, inspec- 
tion station, and intake port of the card of FIGs. 1 -3, 
with a transfer tube inserted into the intake port with 
the end thereof visible through the inspection sta- 
tion, with a portion of the intake port and transfer 
tube shown in dashed lines in order to indicate their 
position within the card body between the front and 
rear surfaces of the card body; and 
FIG. 7 is an elevational view of the test sample card 
of FIGs. 1 -3 in an assembled condition with a trans- 
fer tube, with the free end of the transfer tube insert- 
ed into a test tube containing a fluid sample that is 
to be loaded into the test sample card. 

[001 4] Referring now to FIG. 1 , the front surface 1 0 of 
a test sample card 1 2 is shown in a plan view. The test 
sample card 12 incorporates the present locking fea- 
tures for locking a straw-like transfer tube 14 to the test 
sample card 12. FIG. 2 is a plan view of the opposite 
rear surface 16 of the test sample card 12 of FIG. 1. FIG. 
3 is a side view of the test sample card of FIGs. 1 and 
2, showing the intake port 18 that receives the transfer 
tube 14. 

[0015] Before discussing the locking feature of the 
card 12 per se, other features of the test sample card 
that are apparent in FIGs. 1-3 will be addressed briefly. 
The test sample card 12 includes a plurality of sample 
wells 20 arranged in an array of rows and columns of 
wells. The wells 20 are pre-loaded with reagents and/or 
growth media for fluid or test samples. The fluid or test 
sample is loaded into the card 12 by means of vacuum 
loading techniques known in the art. After a transfer tube 
14 is inserted into the fluid intake port 18 and locked in 
place in the manner described below, the fluid is drawn 
through the transfer tube 14 to an intake manifold 22 
that supplies fluid distribution channels 24 positioned on 
both the front and rear surfaces of the test sample card 
body. The fluid is carried along the fluid channels 24 to 
secondary supply channels 26 that lead to the sample 
wells 20. Through-card fluid distribution channels 28 
and 28A are provided for supplying fluid from the rear 
supply channels to well supply channels 30 and fluid dis- 
tribution channel 24A, respectively, on the front surface 
10 of the card 12. 

[0016] The sample wells 20 are in communication 
with bubble trap passages 32 that convey any air bub- 
bles that may form in the well to a respective bubble trap 
34 (FIG. 1). Any air bubbles that may be present in the 
wells as a by product of a test reaction or by fluid distri- 
bution tend to migrate to the bubble traps 34, either by 
virtue of manual jiggling of the card or as a consequence 
of jostling or tumbling of the card during processing or 
incubation of the card in an analytical instrument. 
[0017] The wells 20, bubble traps 34, sensor stop 
holes 36, and many other features, such as the ramp 38 
and raised rail features 40, that are not specifically re- 
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lated to the present locking feature for the transfer tube 
are described in greater detail in the patent to Raymond 
E. O'Bear et al., U.S. Patent No. 5,609,828, assigned to 
the assignee of the present invention, which is fully in- 
corporated by reference herein. Additionally, the front s 
and rear surfaces of the card 1 2 are preferably covered 
with a transparent, high oxygen permeable and trans- 
missible adhesive membrane such a polymethylpen- 
tene membrane. 

[001 8] The particular locking feature of the present in- 
vention consists of a feature that is located in the upper 
right hand portion of the illustrated card 12 in FIG. 1 in 
the internal card structure between the fluid intake port 
18 and the intake manifold 22, and this feature will be 
more particularly described in conjunction with FiGs. 
4-7. The port and locking feature on a test sample card 
may be at other locations on the test sample card body 
such as in the cards shown in the above-referenced 
Charles et al. patents. The locking feature is applicable 
to other fluid connections which utilize a fluid transfer 
tube. FIG. 4 is a plan view of the intake manifold 22, a 
visual inspection station 54, intake port 1 8 and an elon- 
gate tubular channel 50 of the card of FIGs. 1-3, shown 
greatly enlarged and partially broken away in order to 
illustrate the locking features of the present invention. 
FIG. 5 is a cross-sectional view of the intake manifold 
22, inspection station 54, channel 50 and intake port 18 
along the lines 5-5 of FIG. 4, also shown greatly en- 
larged. FIG. 5A is an elevational view of the innermost 
end of the channel 50 showing the annular rim 52 that 
locks the transfer tube 1 4, and the channel 64 between 
two opposed wall portions 62 that allows fluid to be con- 
ducted from the transfer tube into the intake manifold 
22. FIG. 6 is a plan view of the intake manifold 22, in- 
spection station 54, and intake port 18 of the card of 
FIGs. 1 -3, with a transfer tube 1 4 inserted into the intake 
port 18 with the first end 56 thereof visible through the 
inspection station 54. The terminal end wall of the fluid 
transfer tube butts against the stop 60 of the inspection 
station 54. In FIG. 6, the elongate tubular channel 50 
and a portion of the transfer tube 14 are shown in 
dashed lines in order to indicate their position within the 
interior of the card 1 2 between the front and rear surfac- 
es of the card 1 2. 

[0019] Referring to these figures, the locking feature 
in a preferred embodiment comprises a tubular channel 
50 in communication with the fluid intake port 18 that 
has an annular rim 52 of reduced diameter relative to 
the channel 50 and transfer tube 1 4 that forms a restric- 
tion disposed at one end thereof opposite the fluid intake 
port 1 8. The walls of the channel 50 are sized to accom- 
modate the first end of the transfer tube and guide it to- 
wards the frusto-conical taper section 66 and the annu- 
lar restriction 52. The restriction 52 has a first diameter 
D1 , wherein Dl is slightly less than the outside diameter 
D of the first end of the transfer tube 14, and less than 
the diameter of the main body of the tubular channel 50. 
A recessed region forming a chamber 54 is provided that 


is disposed in axial alignment with the fluid intake port 
1 8 and positioned inwardly in the test sample card from 
the restriction 52. In a preferred embodiment, the re- 
cessed chamber 54 is sized to accommodate the first 
end 56 of the transfer tube 1 4 after the first end has been 
inserted past the restriction 52, as shown in FIG. 6. The 
recessed chamber 54 is preferably formed as an open- 
ing in either the front 1 0 or the rear 1 6 surface of the test 
sample card 12 (or perhaps both), or is otherwise opti- 
cally clear, so as to provide an inspection station for vis- 
ually observing whether the first end 56 of the transfer 
tube 1 4 has been properly and fully inserted into the test 
sample card. In the embodiment of FIG. 1, the opening 
for the recessed chamber 54 is formed in the front sur- 
face 10 of the test sample card 1 2. The chamber 54 is 
covered by the transparent adhesive membrane after 
completion of manufacture of the card, as are the wells, 
the manifold 22, and the fluid channels in the front and 
rear card surfaces. 

[0020] A stop 60 is provided comprising a pair of walls 
62 separated by a vertical gap 64 (see FIGS. 4 and 5A) 
axially aligned with the fluid intake port 18 and channel 
50 inwardly from the restriction 52 relative to the intake 
port 1 8. The vertical gap or channel 64 is sized so as to 
be equal to or slightly greater than the diameter of the 
internal fluid passageway in the transfer tube 14 so as 
to not obstruct the flow of fluid from the transfer tube into 
the manifold 22 . 

[0021] The stop 60 limits the distance the transfer 
tube 14 may be inserted into the test sample card 12. 
Further, the stop 60 acts to prevent the transfer tube 14 
from obstructing the intake manifold 22 and interfering 
with the proper distribution of the fluid sample to the 
wells in the card. In a preferred embodiment, the stop 
60 is positioned such that the first end of the transfer 
tube 14 may be inserted a total distance of between 5 
and 7 mm into the test sample card, such that the first 
end 56 terminates in the visual inspection station 54, 
and does not enter the intake manifold 22. The channel 
50 could be constructed to be somewhat shorter, with a 
minimum length of the channel 50, including the frusto- 
conical taper section 66, being about 2 mm. Thus, a pre- 
ferred length for the channel 50 is between 2 and about 
7 mm. A 1 mm deep frusto-conical tapered entrance 85 
with a 20 degree draft angle is provided which assists 
the user in inserting the transfer tube into the port 18. 
Further, in an alternative embodiment, the entire chan- 
nel 50 could be one continuous tapering of the channel 
walls leading to the annular restriction 52. 
[0022] When the transfer tube 14 is being inserted into 
the intake port 18 such that the first end 56 abuts the 
restriction 52, the user perceives a noticeable increase 
in the resistance or force required to insert the transfer 
tube 1 4 further, owing to the fact that the diameter of the 
transfer tube 14 is greater than the diameter of the re- 
striction 52 and an interference or compression of the 
transfer tube 14 occurs. When the user pushes slightly 
harder on the transfer tube 1 4 to further insert the trans- 
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fertube 14 past the restriction 52, additional force is re- 
quired to deform the first end 56 of the transfer tube 14 
slightly and force it past the restriction. A tapering of the 
channel 50, such as by providing a frusto-conical region 
66 in the inner portion of the channel 50 leading to the s 
restriction 52, assists in compressing the transfer tube 
1 4, without substantially restricting the internal fluid pas- 
sageway of the transfer tube 14. As the first end of the 
transfer tube 1 4 is moved past the restriction 52 and into 
the recessed chamber 54, a substantial decrease in in- 
sertion force needed to move the transfer tube further 
inward is again noticed in the hands of the user. The first 
end 56 of the transfer tube 1 4 expands to its original 
diameter (due to the elastic nature of the plastic transfer 
tube). The first end 56 is constrained in the recessed 
region or chamber 54 by means of the stop 60 and the 
restriction 52, and is visually observed by the opening 
in the surface of the card above the chamber 54. 
[0023] The retention of the first end 56 of the transfer 
tube 1 4 by the restriction 52 (as shown in FIG. 6) essen- 
tially locks the transfer tube 14 to the test sample card 
10, such that the transfer tube 14 substantially resists 
pull out forces that may be ordinarily imparted to the 
transfer tube. Moreover, by virtue of the elastic defor- 
mation of the transfer tube 1 4 by the restriction 52 and 
tight, compressive, positive engagement of the restric- 
tion 52 and the transfer tube 14 body, an effective seal 
is created between the exterior surface of the transfer 
tube 14 and the annular restriction 52, preventing air 
from entering into the interior of the card and being dis- 
tributed to the wells and interfering with the reading of 
the wells of the card. 

[0024] FIG. 7 is an elevational view of the test sample 
card of FIGs. 1 -3 in an assembled condition with a trans- 
fer tube 14, with the free end of the transfer tube 14 in- 
serted into a test tube 70 containing a fluid sample 72 
that is to be loaded into the test sample card 1 2. Note 
the presence of the first end of the transfer tube in the 
visual detection station 54, indicating that the transfer 
tube 14 is properly inserted into the test sample card. 
[0025] The transfer tube 14 is preferably made from 
a smooth, deformable plastic material. In the illustrated 
embodiment, the transfer tube has a nominal diameter 
D of 2 mm, and the restriction diameter D1 is 1 .956 mm, 
but these dimensions could be increased or decreased, 
along with a proportional increase or decrease in the di- 
ameter of the channel 50 form a nominal diameter of 
2. 1 38 mm. A preferred composition for the transfer tube 
is a mixture of 74 % low density polyethylene, 24 % high 
density polyethylene, and 2 % color agent. This mixture 
gives a transfer tube with the proper harness and resil- 
iency for the illustrated embodiment. Other materials 
may be suitable for the transfer tube, particularly low du- 
rometer plastics or blends of such materials, for exam- 
ple polypropylene or various grades thereof. The trans- 
fer tube need not have any features at the first end to 
work with the locking structure in the test sample card 
body, and may be smooth. 


[0026] The distance the transfer tube is inserted into 
the test sample card is not particularly important, but as 
noted above, the locking annular rim 52 should be lo- 
cated at least 2 mm inside the opening 18 the card. Re- 
ferring to FIG. 7, the position of the stop 60 together with 
the length of the upper region 76 of the "L" shape in the 
transfer tube controls the position of the downward de- 
pending portion 78 and free end 80 of the transfer tube 
14 relative to the side 13 of the card body. In some ap- 
plications, this distance 82 may be important, and the 
appropriate dimensions should be provided in the por- 
tion 76 of the transfer tube, taking into account the dis- 
tance the first end of the transfer tube is inserted into 
the card. 

[0027] A preferred analytical instrument for loading 
the card 12 with the fluid sample via the transfer tube 
using vacuum, incubating the card, and conducting op- 
tical analysis of the wells of the card of FIGs. 1-7 is set 
forth in U.S. Patent 5,670,375, which is fully incorporat- 
ed by reference herein. 

[0028] We have thus described a testing apparatus 
comprising a transfer tube 14 having a first end and a 
second end and a test sample card 1 2 having at least 
one well 20 for receiving a fluid sample and a fluid intake 
port 18 formed in an exterior surface of the card. The 
fluid sample is loaded into the test sample card by 
means of the transfer tube 14. The first end 56 of the 
transfer tube 1 4 is for insertion into the fluid intake port 
18 and the second free end is for placement into a re- 
ceptacle in contact with said fluid sample, for example 
in the manner shown in FIG. 7. The first end 56 of the 
transfer tube 14 has an outside diameter D. The test 
sample card further comprises an elongate tubular 
channel 50 in communication with the fluid intake port 
18 having an inner annular rim 52 thereof defining a re- 
striction of a diameter D1, wherein D1 < D. A recessed 
region 54 is provided that is disposed in axial alignment 
with the fluid intake port 18 and positioned inwardly in 
the test sample card 12 from the annular rim 52. The 
recessed region 54 is sized to receive the first end of 
the transfer tubel4 (as shown in FIG. 6) after insertion 
of the first end of the transfer tube past the annular rim 
52. The annular rim 52 cooperates with the first end of 
the transfer tube by providing a squeezing, interference 
fit to promote the retention of the transfer tube and test 
sample card in an assembled condition when the first 
end of the tube has been inserted into the intake port 
and into the recessed region or inspection station 54. 
[0029] The recessed region 54 preferably comprises 
an opening in a surface of the test sample card body 
thereby providing an inspection station permitting visual 
observation of the first end of the transfer tube 14. 
[0030] It will also be appreciated that a method for se- 
curing a tubular-shaped transfer tube 14 into a fluid in- 
take port 1 8 is set forth herein, comprising the steps of: 

a) inserting a first end of the transfer tube 14 into 
the fluid intake port 18; 
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sample, characterised in that the test sample card 
comprises: 

a tubular channel in communication with the 
5 said fluid intake port having a restriction dis- 

posed at one end thereof opposite the said fluid 
intake port, the said restriction defining a first 
diameter Dl, which is less than D; 
a recessed region disposed in axial alignment 
10 with the said fluid intake port and positioned in- 

wardly in the said test sample card from the said 
restriction, the said recessed region for receiv- 
ing the said first end of the said transfer tube 
after the said first end has been inserted past 
'5 the said restriction; 

and 

a stop positioned in axial alignment with the 
said fluid intake port and recessed region posi- 
tioned inwardly from the said restriction, the 
20 said stop limiting the distance the said transfer 

tube may be inserted into the said test sample 
card; 

the said restriction cooperating with the said 
first end of the transfer tube securely and seal- 
25 ingly to engage the said transfer tube to the said 

test sample card. 

2. A test sample card as claimed in claim 1 wherein 
the said stop is positioned within the said test sam- 

30 pie card such that the said first end ot the said trans- 
fer tube may be inserted a total distance of at least 

2 mm into the said test sample card. 

3. A test sample card as claimed in claim I or claim 2 
35 wherein the said recessed region further comprises 

an opening in the said test sample card body or an 
optically clear region permitting visual observation 
of the said first end of the said transfer tube when 
the said transfer tube has been inserted past the 
40 said restriction. 

4. A test sample card as claimed in any of claims 1 to 

3 wherein the said restriction comprises a tapered, 
frustoconical surface in the said tubular channel 

45 having an innermost rim defining the said first diam- 
eter D1. 


b) pushing the transfer tube 14 further into the fluid 
intake port 18 until the first end 56 of the transfer 
tube 14 makes contact with a restriction 52 within 
the fluid intake port 1 8, the restriction comprising an 
annular rim of reduced diameter relative to the di- 
ameter of the first end of the transfer tube; 

c) urging the first end of the transfer tube past the 
restriction 52 into a recessed region 54 in axial 
alignment with the fluid intake port 18 and the re- 
striction 52, with the recessed region 54 having a 
diameter greater than or equal to the diameter of 
said first end of said transfer tube 14 to thereby ac- 
commodate the first end of the transfer tube 1 4 after 
it has expanded to substantially its original diame- 
ter; and 

d) observing through a window in test sample card 
(formed in one embodiment by covering the open- 
ing in the recessed region 54 with a transparent ad- 
hesive tape) whether the first end of the transfer 
tube 14 has been inserted in the recessed region 
54, with the presence of the first end of the transfer 
tube in the recessed region or inspection station 54 
indicating that the transfer tube 14 has been insert- 
ed properly into the test sample card 1 2. 

[0031] In the event that the test sample card further 
comprises an intake manifold in axial alignment with the 
restriction, the method preferably further comprises the 
step of stopping the insertion of the transfer tube 14 at 
a predetermined location with a stop 60 so that the trans- 
fer tube 14 does not enter the intake manifold and inter- 
fere with the distribution of the fluid sample through the 
intake manifold 22 to the wells 20. 
[0032] As noted above, a presently preferred test 
sample card for use with the invention is described in 
the patent to Raymond E. O'Bear et al., U.S. No. 
5,609,828, which is incorporated by reference. Howev- 
er, the invention is of course suitable for use with many 
other types of test sample cards, for example, the test 
sample cards described in the Background of the Inven- 
tion section, supra, and in other similar types of fluid 
connection devices. The particular details as to the 
number, size, shape and arrangement of sample wells, 
the configuration of the fluid distribution channels, and 
so on, are not particularly important to the inventive 
transfer tube locking feature described herein. 


Claims 

1. A test sample card comprising at least one well for 
receiving a fluid sample and a fluid intake port 
formed in an exterior surface of the said card, the 
said fluid sample being loaded into the said test 
sample card by means of a transfer tube of outside 
diameter D having a first end received in the said 
fluid intake port and a second free end for place- 
ment into a receptacle in contact with the said fluid 


5. A test sample card as claimed in any of claims 1 to 
4 wherein the said restriction cooperates with the 
50 said transfer tube to provide a sealing engagement 
therebetween preventing air from entering into the 
said test sample card between the said transfer 
tube and the said restriction. 

55 6. A sample testing apparatus characterised in that it 
comprises, in combination: 

a transfer tube having a first end and a second 


6 


11 


EP 0 897 750 A2 


12 


end; 

a test sample card having at least one well for 
receiving a fluid sample and a fluid intake port 
formed in an exterior surface of the said card, 
the said fluid sample being loaded into the said s 
test sample card by means of the said transfer 
tube; the said first end of the said transfer tube 
of outside diameter D being for insertion in the 
said fluid intake port and the said second free 
end being for placement into a receptacle in 10 
contact with the said fluid sample; 

and the said test sample card further compris- 
ing: 

15 

(a) an elongate tubular channel in communica- 
tion with the said fluid intake port having an in- 
ner annular rim thereof defining a first diameter 
Dl, which is less than D; 

and 20 

(b) a recessed region disposed in axial align- 
ment with the said fluid intake port and posi- 
tioned inwardly in the said test sample card 
from the said annular rim of the said tubular 
channel, the said recessed region being sized 25 
to receive the said first end of the said transfer 
tube after insertion of the said first end of the 
said transfer tube past the said annular rim; 

the said annular rim cooperating with the said 30 
first end of the said transfer tube to promote the re- 
tention of the said transfer tube and test sample 
card in an assembled condition when the said first 
end of the said transfer tube has been inserted into 
the said intake port and into the said recessed re- 35 
gion. 

An apparatus as claimed in claim 6 wherein the said 
test sample card further comprises a stop posi- 
tioned in axial alignment with the said fluid intake 40 
port and recessed region positioned inwardly from 
the said recessed region, the said stop limiting the 
distance the said transfer tube may be inserted into 
the said test sample card, preferably the said stop 
being positioned within the said test sample card 45 
such that the said first end of the said transfer tube 
may be inserted a total distance of between 4 and 
8 mm into the said test sample card. 

An apparatus as claimed in claim 6 or claim 7 so 
wherein the said recessed region further comprises 
an opening in the said surface of the said test sam- 
ple card body or an optically clear region thereby 
providing an inspection station permitting visual ob- 
servation of the said transfer tube when the said ss 
transfer tube has been inserted into the said tubular 
channel such that the said first end thereof has been 
inserted past the said annular rim. 


9. A method for securing a tubular-shaped fluid trans- 
fer tube to a fluid intake port characterised in that it 
comprises: 

inserting a first end of the said transfer tube into 
the said fluid intake port, the said port compris- 
ing a restriction within the said fluid intake port, 
the said restriction comprising a region of re- 
duced diameter relative to the diameter of the 
said first end of the said transfer tube; 
pushing the said transfer tube further into the 
said fluid intake port until the said first end of 
the said transfer tube makes contact with the 
said restriction; 

urging the said first end of the said transfer tube 
past the said restriction into a recessed region 
in axial alignment with the said fluid intake port 
and the said restriction, the said recessed re- 
gion having a diameter greater than or equal to 
the diameter of the said first end of the said 
transfer tube and allowing the said first end of 
the said transfer tube to expand to substantially 
its original diameter; 
and 

observing in the said fluid intake port whether 
the said first end of the said transfer tube has 
been inserted into the said recessed region, the 
presence of the said transfer tube in the said 
recessed region indicating that the said transfer 
tube has been inserted properly into the said 
fluid intake port. 

10. A method as claimed in claim 9 wherein, given that 
the said fluid intake port is formed in a test sample 
card which further comprises an intake manifold in 
axial alignment with the said restriction, the method 
further comprises stopping the insertion of the said 
transfer tube at a predetermined location with a stop 
so that the said transfer tube does not enter the said 
intake manifold. 

11. A test sample card having front and rear surfaces 
and at least one sample well, which may be loaded 
with a fluid sample from a source of the said fluid 
sample via a transfer tube, characterised in that it 
comprises: 

a fluid intake port sized to receive a first end of 
the said transfer tube; 

a tubular channel connected to the said fluid in- 
take port and having a restriction formed there- 
in, the said restriction comprising a region of re- 
duced diameter relative to the diameter of the 
said first end of the said transfer tube; 
an inspection station positioned inwardly in the 
said test sample card from the said restriction, 
the said inspection station comprising a cham- 
ber sized to receive the said first end of the said 
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transfer tube after the said transfer tube has 
been inserted past the said restriction, the said 
chamber being open to at least one of the said 
front and rear surfaces of the said test sample 
card body or optically clear to allow visual ob- s 
servation of the said first end of the said transfer 
tube in the said chamber. 

12. A test sample card as claimed in claim 11 wherein 

it further comprises a stop positioned in axial align- 10 
ment with the said fluid intake port and positioned 
inwardly from the said restriction, the said stop lim- 
iting the distance the said transfer tube may be in- 
serted into the said test sample card, preferably the 
said stop being positioned within the said test sam- '5 
pie card such that the said first end of the said trans- 
fer tube may be inserted a total distance of at least 
2 mm into the said test sample card. 

13. A test sample card as claimed in claim 11 or claim 20 
1 2 wherein the said restriction comprises a tapered, 
surface in the said tubular channel having an inner- 
most rim defining the said region of reduced diam- 
eter. 

25 

14. A test sample card as claimed in any of claims I to 
5 or 11 to 13 or a sample testing apparatus as 
claimed in any of claims 6 to 8 wherein the said 
transfer tube is made from a deformable plastic ma- 
terial. 30 

15. A fluid supply and connection apparatus character- 
ised in that it comprises, in combination: 

a fluid intake transfer tube having a first end and 35 
a second end for placement in fluid-communi- 
cation with a fluid; 

a fluid intake port in a device for receiving the 
said fluid via the said transfer tube, the said fluid 
intake port having an annular compression *o 
locking means disposed within the said tluid in- 
take port for securing the said transfer tube to 
the said fluid intake port after the said first end 
of the said transfer tube has been inserted into 
the said tluid intake port past the said annular 45 
compression locking means; 
and 

the said fluid intake port further comprising a 
window or optically clear region in the said de- 
vice for permitting visual inspection of the said so 
first end of the said transfer tube after the said 
transfer tube has been inserted into the said flu- 
id intake port past the said annular compres- 
sion locking means. 
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